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Many hospitals in the United States are in the
early stages of decision making and planning
for computerized physician order entry

(CPOE). Estimates regarding the percentage of hospitals
that have achieved widespread CPOE adoption are con-
sistently low—in the range of 3%–10%.1–3 It is well accept-
ed that this change in how orders for hospitalized
patients are created and managed is early in its adoption.

Implementing CPOE is a complex and difficult under-
taking for a number of reasons. First, the changeover to
physicians placing electronic orders significantly alters
the order management process and thus affects the work
flow of physicians, nurses, and others in the hospital. Few
processes and departments remain untouched, as many
changes must occur across departments and disciplines. 

Second, many hospitals lack prior experience with
clinical information systems, which affects how physi-
cians organize and accomplish their work. This trans-
lates into the need for an information technology (IT)
infrastructure that provides system access for all clinical
users wherever it is needed, IT processes that are
designed to provide almost instantaneous response to
physician entries, training designed specifically for
physicians, and system reliability for a mission-critical
clinical application. 

Third, advanced clinical information systems provide
organizations with functionality that can standardize clin-
ical practice and guide clinician decision making at the
point of care. Each organization must decide to what
extent, where, and when it wants to implement these new
capabilities. Success in this requires new relationships
and a high level of collaboration between IT, clinicians,
and executive staff. In some hospitals, implementation of
CPOE represents the first time the medical staff has col-
laborated with other disciplines to reduce variations in
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Background: Many hospitals in the United States are
in early stages of decision making and planning to
implement computerized physician order entry
(CPOE) to improve patient safety and quality of care.
The targeted processes and the software for CPOE are
complex, and implementation is a large-scale change
effort for most hospitals. Hospitals can increase the
likelihood of success by understanding and addressing
gaps in CPOE readiness.

Assessing CPOE readiness: A CPOE readiness assess-
ment tool was developed that includes several different
components: external environment; organizational lead-
ership, structure, and culture; care standardization;,
order management; access to information; information
technology composition; and infrastructure. The pres-
ence or absence of these indicators in a particular hos-
pital was determined by on-site interviews, walkarounds
with direct observations, and document review.

Results: Assessment results for the first 17 hospitals
(bed size, 75–906 beds) indicated that the lowest aver-
age component score was in care standardization,
while the highest average component score was in
organizational structure and function. Organizational
culture and the order management process also had
low average scores. 

Conclusions: This CPOE readiness assessment
revealed significant gaps in all the hospitals examined.
Identifying these gaps and addressing them before
CPOE implementation can reduce risks. Organizations
need to develop expertise at accomplishing and sus-
taining change; understanding and building CPOE
readiness is an important first step.
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care. Clinical decision support tools—the mechanism for 
integrating knowledge-based prompting and error check-
ing—are new territory for most hospitals. 

Fourth, CPOE implementation is not a project with a
defined endpoint but a critical tool for ongoing safety
and quality improvement. Processes and structures to
manage the CPOE clinical decision support toolbox on a
sustained basis must be developed. In essence, CPOE is
IT–enabled quality improvement.

Fifth, the software for CPOE is just one application in
a clinical application suite—never the first and usually
the last application to be rolled out. This greatly increas-
es the time, resources, and complexity of the effort.

CPOE implementation is a daunting challenge in any
hospital; the risk of failure is great, and achieving wide-
spread adoption and the desired improvements in
patient safety and quality is difficult. The size of the
required investment4,5 makes it even more important to
maximize the likelihood of success. External demands to
improve patient safety and requirements from accredita-
tion agencies add to the pressure to get the job done as
quickly as possible. Some hospitals have the added pres-
sure of replacing clinical systems being sunsetted by the
vendor or homegrown systems held together by a thread. 

The earliest implementations of CPOE occurred in
academic medical centers, many of which used home-
grown clinical applications.6–9 Community hospitals have
started to join the group of success stories, and today all
hospitals are most likely to use the clinical application
suite of a commercial vendor.3,10

A sufficient number of health care organizations with
successful implementation now exists to provide insight
into what it takes in organization, process, and technol-
ogy to be successful with CPOE. These industry-leading
organizations have the characteristics of innovators and
very early adopters, with the primary CPOE focus being
attainment of a vision that would improve patient safety
and quality. Yet a number of hospitals have experienced
failure in attempting to implement CPOE; these failures
have been traced to a number of common attributes.3,11,12 

Lessons from the successes and failures guided the
development of a tool to assess how ready hospitals are
to implement CPOE. This article describes a process and
framework for assessing hospital CPOE readiness and
reports the results from CPOE readiness assessments in

the first 17 hospitals assessed. Results from these hospi-
tals provide insight into the typical operational and tech-
nology gaps that hospitals will need to address before
CPOE is likely to become a widespread industry practice.

Assessing CPOE Readiness
A consulting firm developed a proprietary CPOE readi-
ness assessment in fall 2001 to assist hospitals in under-
standing their organizational strengths and weaknesses
and developing plans that increase their probability of
achieving value from CPOE. To design the assessment
tool, the fairly limited literature on what it takes to 
be successful with CPOE and what leads to failure 
was supplemented with information from a number 
of sources: 
■ Lessons learned in a large number of clinical change
management and/or clinical system implementation
projects conducted by the firm; 
■ Observations from five hospital site visits to test the
CPOE evaluation approach of The Leapfrog Group13; and
■ Insight gained during site visits and participation in
the Nicholas Davies Recognition Program,14 which rec-
ognizes many of the successful early adopters of CPOE. 

Designing an assessment begins with identifying the
key prerequisites for successful CPOE implementation.
The prerequisites were identified through research of
CPOE success stories, stalled efforts, and failures. The
next step was translating prerequisites into observable
characteristics or indicators (for example, organization-
al structures, past experience, opinions of key execu-
tives, managers, and clinicians) that could be evaluated
from information obtained during document review and
interviews. For example, how to assess the receptivity
of hospital culture to a large-scale change in clinical
practice (for example, past history of successes, organi-
zational resilience, widespread confidence of success
with change) and the state of technology infrastructure
and support (for example, history of use and perform-
ance of clinical systems, network design, mobile device
strategy, and clinician perceptions of IT support) had to
be specified. 

The readiness assessment evaluates nine components
of readiness, with several indicators in each component.
Completing the assessment relies on 3–5 days of inter-
views with key executives, physicians, IT staff, and other
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clinicians; walkarounds with direct observation on
patient care units; and document review. Documents
reviewed include various hospital committee (for exam-
ple, pharmacy and therapeutics, quality improvement,
patient safety) meeting minutes and reports  and busi-
ness and information systems plans. Observations pro-
vide information about the organizational culture and
order management process. 

On the basis of information obtained from each hos-
pital, the presence or absence of each indicator is deter-
mined, and an overall score is calculated. The potential
score for each component is 100, and the actual score is
based on the number of indicators that are in place. The
more indicators that are in place, the higher the score.
The scores are then used to establish priorities for areas
the organization should focus on to improve CPOE
readiness. 

Components of Readiness
The readiness components were designed to achieve

a balance between the people, structure, process, and
technology indicators for CPOE implementation. There
is a common belief, backed up by both industry success-
es and failures, that the challenges to implement CPOE
lie more in the organizational and people factors than in
the technology factors. The assessment is consistent
with that belief, as only two of the nine components eval-
uate technology readiness. 

At the time the assessment was developed, the com-
ponents were all weighted equally. Not only was the
health care industry’s experience insufficient to draw on
in weighting, but weighting was not required to help
organizations improve the probability of their successful
implementation of CPOE. On the basis of subsequent
experience in examining readiness in a number of hospi-
tals and additional industry research on success with
CPOE,10 we now believe that some indicators should be
more heavily weighted than others. We plan on making
this enhancement in the next iteration of the assessment
tool. Work on refining and validating the assessment tool
is ongoing. Future work will include tracking progress in
the hospitals assessed and validating recommendations
based on project outcomes. 

Table 1 (p 339) presents an overview of the readiness
components. 

Results
Summary Data
As of January 2003, the assessment tool had been applied
to more than 30 hospitals. The analysis reported in this
article is based on the results from the first 17 hospitals
to undergo the on-site assessment. These hospitals are
fairly diverse and are broadly representative of other hos-
pitals in the United States that are likely to implement
CPOE during the next 3–5 years. All the hospitals were in
the Northeast and Midwest. Three are academic medical
centers, and the remainder are community hospitals. In a
majority of cases, the patients at community hospitals
were managed by private practice physicians, despite the
presence of residency programs, hospitalists and inten-
sivists; the exception was one community hospital that
employed a high percentage of the physicians. All but one
of the hospitals is part of a multihospital health system.
Bed size ranged from 75 to 906 beds. Nine of the hospitals
are located in markets targeted by The Leapfrog Group.15

Summary scores for the 17 hospitals can be found in
Table 2 (p 340). As indicated by the range in scores for
individual components, readiness varies considerably
from one hospital to another. However, this is not totally
surprising because some hospitals were closer than oth-
ers to implementing CPOE at the time of the assessment
and hence had accomplished more of the up-front work. 

At the individual hospital level, high scores in several
components were often associated with high scores in
other components. On the basis of this finding, we con-
clude that two factors—one on the organization front
and the other on the technology front—significantly
influence the overall readiness of an individual hospital. 

Organizational front. On the organizational front,
a major factor is the historical relationship between the
hospital and the medical staff, as reflected by previous
collaborative efforts to improve care quality and reduce
practice variation:
■ Are physicians leading quality improvement efforts?
■ Are physicians actively participating in major hospital
initiatives?
■ Does administration have a successful track record of
working with physicians to make changes in clinical
practice?

When the hospital has a history and success with this
type of collaboration, the necessary accountabilities and
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structures are present, with
physicians having a direct
voice in shaping the future
clinical direction for the
organization. Because CPOE
is basically a performance
improvement project (rather
than a technology one), hospi-
tals at the lower end in these
components can be expected
to have a much harder time
building the necessary leader-
ship, decision making, collab-
oration, and medical staff
participation needed for
CPOE.

Technology front. On the
technology front, the state of
baseline clinical systems and
the organization’s experience
with clinical systems are key,
especially the extent to which
current functionality includes
features that encourage physi-
cians’ adoption and use. Other
indicators of readiness are the
track record of meeting clini-
cian user demands, a stable
and robust technology infra-
structure, and a strong skill 
mix in the IT department 
(for example, experience with
large-scale clinical implemen-
tations, remote access, and
mobile devices). Down the
road, prior physician experi-
ence with clinical systems also
translates into less training of
physicians in system basics.
Because of the importance
assigned to CPOE, some hospi-
tals are speeding up the usual-
ly slow rollout of clinical
information systems into fewer
increments over a shorter
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implementation time line. This strategy requires a very
quick ramp-up in all aspects of technology readiness.

Gaps in CPOE Readiness 
External Environment
For every hospital in this study, at least one external fac-
tor was pushing CPOE as an important agenda, and a
number of the hospitals experienced multiple factors,
such as The Leapfrog Group and Joint Commission on
Accreditation of Healthhcare Organizations (JCAHO;
Oakbrook Terrace, Ill) patient safety requirements and
local market competition. This pattern is typical in many
urban areas of the United States. For the industry as a
whole, the driver of improving patient safety has made a
big difference in both the level of activity around CPOE
and the priority assigned to the effort. 

Organizational Leadership
Hospitals that scored high in this component had

internalized patient safety as a top priority, with clear
executive-level accountabilities and organizational
structures to support a dedicated patient safety pro-
gram. Gaining value from CPOE requires designing the
new processes and tools within the framework provided
by the organization’s safety/quality program. Hence,
those hospitals that have clear accountabilities, struc-
tures, and processes regarding patient safety are ahead
of the game in leveraging CPOE clinical decision sup-
port tools.

On the whole, hospitals had con-
siderable work to do in formalizing
their clinical vision and establishing
accountabilities for CPOE in partic-
ular. The clinical vision identifies
how the organization is going to use
the new clinical system capabilities,
including clinical decision support,
to achieve improvements in patient
safety and reduce unnecessary
practice variations. The vision 
must be developed, communicated
broadly, and accepted within the
hospital community. Medical, nurs-
ing, pharmacy, and other leaders
must play an active role in estab-

lishing the clinical vision. Preprarations such as these
establish common expectations and signal that the ini-
tiative is important, deliberate, and a critical area of
readiness. Only one-half of the hospitals perceived
CPOE as one of the top three priorities for the hospital,
and assessment team members judged even fewer of 
the hospitals to clearly understand the magnitude of
change involved. These results are both red flags
because CPOE requires focus, persistence, and a large
investment of resources.

Organizational Structure and Function
CPOE is undoubtedly the largest-scale clinical perform-

ance improvement effort a hospital will have ever under-
taken, at least in terms of the direct involvement of every
physician and every patient care unit. Thus, project struc-
tures for performance improvement and the hospital’s
track record in making changes in physician practice
(regardless of how small) are among the indicators of
readiness. Good news for the hospitals in this survey is
that a majority had pre-existing multidisciplinary
approaches to problem solving that included medical staff,
nursing, and pharmacy. Having leadership and the per-
spectives of these clinicians at the table is critical, and it is
all the better if there is a track record of working together.

However, many of the 17 hospitals had histories of
improvement projects (with and without information
systems) that exceeded time and/or budget and that had
mixed success in achieving the desired outcomes. On the
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CPOE readiness components
External Environment

Organizational Leadership

Organizational Structure and Function

Organizational Culture

Care Standardization

Order Management Process

Access to Information

Information Technology Composition

Information Technology Infrastructure

Readiness score (mean range)
57 (45–82)

59 (21–95)

70 (35–94)

51 (27–93)

44 (25–100)

53 (25–78)

56 (30–90)

64 (24–94)

63 (47–73)*

Table 2. CPOE Readiness: Compilation of Assessment Results
for 17 Hospitals

* 13 hospitals.
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basis of the combined experience of the assessment
team, this is true all too often in the health care industry
at large. The lesson is that the CPOE effort represents a
stretch goal that alters existing committee structures,
membership, and accountabilities to involve physicians
in decision making at all levels. Hospitals that do not
have the right structures and personnel with the right
skills and experience quickly find that this gap translates
into an investment of significant resources, either
through hiring or outsourcing. 

Organizational Culture
The hospital’s culture and history with respect to

change sets the stage for common purpose and trust that
CPOE implementation is not only feasible but will deliv-
er the desired outcomes. Culture matters for any change
effort but is particularly important for CPOE because so
many individuals and processes within the hospital are
affected and because success requires a multiyear effort.
The cultural backdrop and readiness for CPOE are also
influenced by the organization’s basic approach to inno-
vation. Does the hospital pride itself on being a leader in
innovation, among the first to adopt new practices and
technologies, or does it prefer to wait until the dust has
settled? Where the hospital sits on the technology adop-
tion curve—innovator, early adopter, or middle majority
(early or late)16—is important for CPOE because the
industry as a whole is still building experience, and hos-
pitals that are implementing CPOE now are in predomi-
nantly uncharted territory. 

The assessed hospitals fell into two groups for this
component of readiness: those with demonstrated suc-
cess in large-scale initiatives and those with mixed suc-
cess. Particularly telling is whether or not, as a rule, the
hospital effectively deploys technology solutions to
improve clinical care. This once again gets to the issue
of a history of collaboration between the clinical and IT
departments and the extent to which those depart-
ments have successfully negotiated their different
viewpoints around design and implementation of 
clinical systems.

Care Standardization and Order Management
The care standardization and order management

components cover the extent to which care has been

standardized throughout the organization and within the
order management process in particular. Low scores
indicate not only a need for more prework but also a
higher risk of not achieving the necessary agreement and
compliance to achieve the value of CPOE. 

The mean scores for the hospitals assessed were
much lower than desirable for both of these compo-
nents. In terms of care standardization, a low score may
reflect the difficulty of reducing practice variation in a
paper-based process. However, the overall finding is
that, while hospitals initiate efforts in this area, follow-
through in terms of measuring compliance and effective-
ness is often lacking. Before undertaking CPOE, each
hospital has to come to grips with how committed it is to
addressing practice variation and how it will accomplish
that work.

Three of the 17 hospitals rated high in readiness for
this component because of prework around standardiz-
ing the order management process. They had already
begun efforts to standardize disease-specific ordering
practices, the medication formulary, clinical documenta-
tion, and medication administration times. 

Access to Information
One of the big gains physicians hope to derive from

CPOE is having ready access to a core set of patient
data from anywhere in the hospital and remote sites
(home or office). This component focuses on the avail-
ability of electronic clinical data and the ease of access
to this information. Hospitals in this group were almost
evenly split, with 10 having a rating of <50 for this readi-
ness component. Hospitals with high scores had estab-
lished remote access for physicians and had been
steadily increasing the amount of clinical data, refer-
ence information, and other functions available. Greater
physician experience with use of computers as part of
their normal work translates into a much shorter learn-
ing curve for CPOE.

IT Composition
The pattern noted for access to information was also

found for the IT Composition component, which looks
at the IT department’s capacity to support CPOE imple-
mentation and ongoing maintenance. Organizations that
had experience with clinical systems and supporting
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clinical users had clinician-focused help desk process-
es and IT training. Low scores in this component 
usually indicate the need to expand and integrate clin-
ical expertise within IT. The increased support
demands of CPOE have caused many organizations to
reevaluate their IT operations models, including 24-
hour, 7-day support and coordinated change manage-
ment processes. 

Information Technology Infrastructure
Readiness in terms of IT infrastructure comes from

effective technology planning and implementation
before the CPOE rollout. Most hospitals must upgrade
network, desktop support, processing power, and redun-
dancy to meet CPOE access and system performance
requirements. The majority of hospitals had already
implemented high-performance networks and made
remote system access available to physicians, although
they still had gaps in areas such as system management
tools, user device types, and system availability. Many of
the hospitals were struggling to determine the effective
deployment of devices for mobile users and redefined
workflows. CPOE forces a change in how hospitals man-
age system availability, insofar as it is a mission-critical
application that demands unprecedented levels of sys-
tem availability and performance within health care.
This demand is presenting a challenge for the IT depart-
ment and many application vendors. 

Conclusions
Most of the assessed hospitals had significant gaps 
in their CPOE preparedness, many of which would
have needed to be addressed with action plans well 
in advance of implementation. CPOE readiness gaps
that are distributed across the components translate
into longer and more multifaceted readiness plans.

Table 3 (p 343) lists some of the typical action items to
build CPOE readiness.

Plans for individual hospitals have to be tailored to
the mix of strengths and weaknesses, as well as the cul-
ture, of the organization. Culture is reflected in the way
that the leadership team works with the medical staff
and that the physicians are integrated into existing struc-
tures for decision making. Some of the biggest chal-
lenges lie in building or enhancing the relationship
between the hospital and the physician community. A
significant investment of time, money, and other
resources is generally required in the technology infra-
structure to provide appropriate access, mobility, and
performance. In any CPOE implementation, these issues
must be addressed for the improvements in quality and
safety to be fully realized.17–20

Assessing CPOE readiness has revealed gaps in every
hospital examined so far. Identifying gaps early and fac-
toring the projects to address readiness into the clinical
system implementation time line reduces the risks of
false starts and stalled efforts. The level of change
involved with CPOE is much greater than hospitals have
faced in the past, and success requires that the organiza-
tion become expert at accomplishing and sustaining
change. Understanding and building readiness is an
important first step. J
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